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LASER DIODE MODULE 
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' SPECIFICATION 

TITLE OF THE INVENTION *' 

LASER DIODE MODULE . 
WHAT IS CLAIMED IS; 

A laser diode module having a laser diode (hereinafter 
called an "LD") , a monitoring photo diode (hereinafter called 
a "monitoring PD") installed rearward of the LD, an optical 
fiber whose end face is diagonally cut, an optical system (lens 
system) for couplinga laser beam to theoptical fiber, a tracking 
error detecting photo diode (PD) for, detecting a change- in 
reflection light at the end of an optical fiber, a tracking 
error correcting circuit for correcting a drive current of a 
laser diode by amplifying a receiving signal, ,all of which are 
disposed in a single package. ' 
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DETAILED DESCRIPTION OF THE INVENTION 
[Industrial applicability] 

The present invention relates to a light-emitting device 
for optical transmission, and in particular a laser diode module 
for optical transmission. 
[Prior Arts] 

As shown in Fig. 3, a prior art laser diode module for 
ppti'cal transmission, is such that a laser diode (LD) 1, a 
monitoring photo diode (PD) 2, a lens and optical system 3 for 
condensing a light beam from the LD at an- end of an optical 
fiber, and an optical fiber 4 are accommodated in a single package 
(module housing) 10. There is solely dependent upon only the 
mechanical stability of a package to make the coupling- optical 
output (Pf) constant under the same operating conditions against 
stress from the periphery such as a change in the ambient 
temperature, whereby reliability of the module is influenced. 
[Problems to be Solved by the Invention] 

The prior art .laser diode module described above does 
not prevent a shortcoming in that the tracking error amount 
is determined only by the mechanical stability particularly 
against a change in the ambient temperature, that is, stability 
of optical output (Pf) by a soldering material and materials 
of internally incorporated components with respect to thermal 
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expansion and thermal/ contraction. , • 

[Means for Solving Problems] 

A laser diode module according to the present invention 
includes a tracking error correcting photo diode and a correcting ' 
circuit composed to transmit signals from the photo diode to 
the drive system of an LD in addition to the prior art components, 
that is, an LD, a monitoring PD, an optical system, and an optical 
fiber, wherein the laser diode module is composed so that, in 
addition to the conventional mechanical .stability, a change 
in Pf is detected by reflection light of a light beam at the 
incidence end of the optical fiber against a change in ambient 
temperature and is electrically micro-adjusted to accurately 
correct the tracking error (a change amount in Pf against the 
ambient temperature) . 
[Preferried Embodiment] 

Next, a description is given of the present invention 
with reference to the drawings. Fig. 1 shows a configuration 
of the invention. Also, Fig. 2 shows a circuit block diagram. 
It is constructed so that a light beam emitted from the LD 1 
is transmitted through the optical system and lens system 3 
and the focal point of the beam is almost coupled at one end 
of an optical fiber, and the components are accommodated in 
a package (module housing) 10. At this time, by diagonally 



-3- 




forming the end face of the optical fiber 4, noise in the 
reflection light is reduced so that the reflection light of 
the light beamat the end face of the optical fiber is not returned, 
and at the same time, the reflection light 11 at the end face 
of the optical fiber is detected by a photo diode (tracking 
error correcting photo diode) 5 of the tracking error correcting 
circuit 6, wherein the reflection light 11 is fed back to the 
LD drive circuit (not illustrated) (Refer to Fig. 2 for the 
circuit block diagram) . In addition, PD 2 provided rearward 
of the LD 1 monitors the output of the LD 1 and stabilizes^ the 
output of the LD 1. 

If a slight change occurs in the thermal expansion of 
the package (module housing) 10 due to a change in the ambient 
temperature and the positional accuracy of mounting of other 
components, a coupling error of the laser light 12 in the optical 
fiber 4 occurs. Thereby, the incidence power of the optical 
fiber fluctuates. Further, the state of the reflection light . 
11 also fluctuates along with a fluctuation of the .incidence 
power. By setting the PD5 at a position where the light-receiving 
current is maximized when the incidence power of the optical 
fiber is optimized, it is possible to detect a change in the 
position of reflection light 11 or a change in the reflection 
light itself along with a change in the incidence power of the 
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optical fiber if the ambient- temperature (that is, the 
temperature at the periphery enclosing the package) changes. 
By negative feedback of the change amount to the LD drive system 
(not illustrated) by means of the tracking error correcting 
circuit shown in Fig. 2, the Pf (Fiber output power) can be 
held constant. 
[Effects of the Invention] 

As described above, the present invention can bring about 
an effect of electrically correcting a fluctuation in the Pf . 
due to a change in the ambient temperature, that is, the tracking 
error to the minimum value by composing both the tracking error 
correcting PD and correcting circuit in a module. 
BRIEF DESCRIPTION OF THE DRAWINGS ' 

Fig. 1 is a view showing a configuration of a laser diode 
module according to the invention; 

Fig. 2 is a circuit block diagram of the laser diode module 
according to the invention; and 

Fig. 3 is a conf igurational view of a prior art laser 
diode module. 

[Description of Reference numbers] 

1 ... Laser diode 

2 .... Monitoring photo diode 
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3 
4 
5 
6 

10 



. Optical system 

. Optical fiber 

. Photodiode 

; Tracking error correcting circuit 

. Module housing (Package) 
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